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(54) Title: STYRYL ACRYLONITRILE COMPOUNDS AND THEIR USE TO PROMOTE MYELOPOIESIS 

(57) Abstract: The invention relates to the use of organic compounds, styryl acrylonitrile compounds to promote myelopdiesis. 
These compounds thefore may be used to treat a subject sufifering from neutropenia and other conditions which would benefit from 
increased myelopoieses. Moreover, the compounds may be used to treat hematopoietic cells ex-vivb to {Homote myelopoiesis and 
therefore may be used advantageously in bone marrow or peripheral blood stem cell transplant 
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STYRYL ACRYLONITRILE COMPOUNDS AND THEIR USE TO 
PROMTE MYELOPOIESIS 

Rciated Application 

5 

This application claims., t^^^ States Application Serial No. 

60/329, 1 68 filed October 11, 2001 . 

Field of the Invention 

10 

This invention relates to the use of therapeutic organic compounds to promote the 
proliferation and/or differentiation of hematopoietic cells, in particular cells of the myeloid 
lineage and those giving rise to the myeloid lineage. 

15 Background of the Invention 

Granulocytes or polymorphonuclear leukocytes (PMNL) (neutrophils^ basophiOs, and 
eosinophils), and macrophages of the innate immtme s^^tem provide an important defuse 
against infections. These cells, like all other cellular elements of blood arise Iroiu. 
20 hematopoietic stem cells in the bone marrow. More particularly, they are leukocytes 
deriv^ fix)m the myeloid stem (also termed myeloid progenitor) cell resulting from initial 
differentiation of hematopoietic stem cells. 

Neutropenia and Its Current Treatment 

25 

Neutrophils are the most common leukocyte in the peripheral blood of healthy 
persons, and circulate from bone marrow to peripheral blood and into tissues. These 
circulating and tissue pools are in a dynamic equilibrimn, with neutrophils oscillating 
between them. Neutrophils play an integral role in the host defense against potential 
30 bacterial and opportunistic frmgal pathogens. During infection, neutrophils in the blood aro 
attracted to sites of infection by chemotactic factors generated by the interaction of host 
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cells with pathogens. Neutrophil disorders are a relatively imconrmon and yet an important 
cause of morbidity and mortality in infants and children (1, 2) . 

There are many examples of clinical conditions characterized by neutropenia, or a 
5 lack of neutrophils, both primary and secondary (3-5). These include, but are not restricted 
to deficiencies created by anti-cancer treatments, by hematological malignancies, by drugs, 
autoimmune neutropenia and mutations in hematopoietic growth factor receptors. In 
particular, the expanding use of dose-intensive canc^ treatment strategies, such as high- 
dose chemothera:py and bone marrow and hmiatopoietic stem cell transplantation, has 

10 increased the fi-equency of prolonged neutropenia and, consequently, the risk of severe 
infections in affected patients. Infection is one of the most serious complications of cancer 
therapy. In general, opportunistic fungal infections and antibiotic-refractory bacterial 
infections remain important causes of morbidity and mortality in neutropenic individuals 
(6). Although gram negative bacteria predominate in the early infections observed in 

15 neutropenic patients, fungal infections (Aspergillus, Zygomycetes, Fausarium species) 
become common with persistence of the neutropenic condition. While "opportunistic" fiangi 
such as Candida and Aspergillus species, may only induce occasional allergic ph^omena in 
a hcahhy individual, they produce far more invasive diseases in immuno-suppressed 
patients. 

20 

Distinct from the induced secondary neutropenias, congenital neutropenia is a group 
of hematopoietic disorders characterized by a profound, absolute neutropenia due to a 
maturational arrest of myeloid progenitor cells. About 10% of patients undergo malignant 
progression associated with acquired nonsense mutations in the Granulocyte-Colony 
25 Stimulating Factor (G-CSF) receptor. Mutations in the G-CSF receptor in congenital 
neutropenia are most probably connected with the progression of the neutropenia to 
myelodysplastic syndrome (MDS)Aeukemia as the result of a loss of differentiation 
signaling (7, 8). 

30 Recombinant hematopoietic growth factors have come to enjoy widespread use in 

both pediatric and adult oncology, to reduce morbidity from chemotherapy regimes (9-11). 
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Id the standard treatment of patients ynih hematological malignancy, iromunosuppressive 
therapy produces long periods of neutropenia, with increased risk of fungal infection. The 
neutropenia caused by many anti-cancer drugs is commonly a limiting &ctor in dose 
escalation. Currently, recombinant G-CSF is widely used therapeutically for the treatment 
5 of neutropenia, Jncludmg neulxp secondary to chemotherapy, radiother£q)y, or 
myelosuppressive drugs, as well as leukemia, idiopathic neutropenia, and aplastic anemia. 
The number and function of PMNL are regulated by cytokines, especially G-CSF. In the 
laboratory G-CSF deficient mice develop chronic neutropenia associated with a 50% 
reduction of PMNL precursor cells in the bone marrow (12, 13). These mice exhibit a 

10 markedly impaired ability^ to control infection by Listeria monocytogenes and do not 
develop sepsis-related neutrophilia. On the basis of trials conducted in patiehts with 
chemotherapy-induced neutropenia, G-CSF (and GM-CSF (Granulocyte-macrophage-CSF)) 
has been widely used for the acceleration of marrow recovery after standard-dose 
chemothen^y. Both G-CSF and GM-CSF have been shown in numerous trials to shorten 

15 flie period of chemotherapy induced neutropenia, with a reduction in the attendant morbidity 
and to mobilize peripheral blood stem cells. They can signifiicantly reduce the requirement 
for antibiotics and the duration of hospitalization. However, boflbi demonstrate drawbacks. 
GM-CSF displays an extremely narrow ther^eutic window and G-CSF is less effective in 
patients with severe neutropenia resulting firom dose-intensive chemotherapy due to a lack 

20 of G-CSF responsive hematopoietic progenitors. Several weeks of severe neutropenia is not 
imusual in these patients, and life-threatening bacterial or fungal infections remain a 
substantial problem. Recombinant growth factors are also difficult to make and expensive as 
a result 

25 Transfusion of large numbers of neutrophils has also been examined as a clinical 

solution to neutropenia (14, 15). However, its usefulness for the treatment or prevention of 
fungal and bacterial infections remains controversial. hisufBcient donor stimulation 
regimens and suboptimal leukapheresis techniques have long limited the clinical benefits of 
the procedure. However, the ability to mobilize neutrophils in healthy donors by 

30 administration of G-CSF has significantly enhanced leukapheresis yields and several studies 
suggest that it may be possible to store functional granulocyte concentrates for 24 to 48 
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hours. However, the necessity for donor mobilization and concerns over blood product 
donation suggests that this will not ultunately provide a satisfactory solution. 

Summary of the Invention 

5 

The present invention is based on the unexpected discovery that the acrylonitrile 
compoimds (E3)*2-(beiizylaminocarbonyl)-3-(3,4-dihydroxystyryl)acryIoiut^^ 
CE3)-2-cyano-3-(3,5-dime&oxy"4-hydroxystyryl)acrylomtril 

(phenylethylarnido)-3-(3,5-dimethoxy-4-hydroxystyryl)acrylo^ (CR8), (E,E)-2-(3,4- 

10 dihydroxybenzylaiDiQoc2ffbonyl)-3-(3,5-dimefhox^ 

(E3)-2-(3,4 dihydroxyben2ylaminocarbonyl)-3-styrylacrylonitrile (CR19) and (E,E)-2- 
(benzylaminocarbonyl)-3-(3-inethoxyT4-hydroxy5tyryl)acryloidtrile (CBS6) are capable of 
promoting myelopoiesis (defined herein has prohferation and/or differentiation of cells of 
the myeloid lineage including granulocytes, monocytes and its differentiated form, 

15 macrophages), in vitro, ex vivo snd in vivo. The ability of these compounds to promote 
myelopoiesis was unexpected. These compounds are referred to in this appUcation as CR 
compoimds and by reference to a CR compoimd is meant a compound selected from this 
grouqp. CR4, CR8, CRl 1 and CR19 are described in copending US appUcation 09/834,728, 
the contents of which are hereby incorporated by reference. 

20 

In its broadest aspect, the invention relates to a method of promoting myelopoeisis 
in vivo^ ex vivo and in vitro. 

In one aspect, the invention relates to a method of promoting myelopoiesis 
25 comprising administering an effective amoimt of a CR compound to hematopoietic cell or 
an animal in need thereof. The term ''cell" includes a plurality of cells. Administration to a 
cell includes in vivo^ ex vivo and in vitro treatment. In specific embodiments, the CR 
compound is CR4, CRl 1 or CR19. 

30 In some embodiments, the hematopoietic cell is hematopoeitic stem cell and the 

animal is a human patient. In specific embodiments, the compounds are administered to a 



OCID: <V»fO_090a0895A1J_> 



wo 03/030895 



PCT/CA02/01548 



5 

human patient sufiTering from, or at risk of primary or secondary neutropenia, including 
chemotherapy or drug induced neutropenia, neutropenia secondary to malignancy, including 
G-CSF responsive malignancies. In other embodiments, the compounds are administered to 
a himian patient at risk of, or suffoing from aplastic anemia or aplasia. In other 
5 embodiments, the animal is a human donor of bone marrow cells or peripheral blood stem 
cells. In other embodiments, CR4, CRll, or CR19 is administered to a human patient in 
need of bone marrow cell or peripheral blood stem cell transplant before or after the 
transplant. 

10 In another aspect, the invention provides a method of promoting myelopoiesis ex 

vivo comprising administering an effective amount of a CR compound to hematopoietic 
cell. In specific embodiments, the CR compound is CR4, CRll or CR19. In one 
embodiment, the cell is hematopoietic stem celL In specific embodiments, the 
hematopoietic cell is from the bone marrow or peripheral blood stem cells of a donor, or tire 

1 S bone mam>w or peripheral blood stem cells of a patient in need of autologous bone mam>w 
or peripheral blood stem cell transplant. 

In another aspect, the invention provides a method of treating a patient suflfering 
from or at risk of neutropenia, aplastic anemia or aplasia comprising .administering an 

20 effective amount of a CR compound to said patient. In specific embodiments, the CR 
compound is CR4, CRl 1 or CR19. In another aspect, the invention provides a method of 
treating a patient suffering from or at risk of neutropenia, plastic anemia or s^lasia 
comprising introducing hematopoietic cells to the patient wherein a CR4 compound has 
been administered to the cells ex vivo in an amount effective to promote myelopoi^is. In 

25 specific embodiments, the CR compound is QK4, CRll or CR19. The hematopoietic cells 
may be from the bone marrow or peripheral blood stem ceUs of a donor or of the patient 

In another aspect, the invention relates to use of a CR conqpound to promote 
myelopoiesis. The invention also relates to use of a CR compound for preparing a 
30 medicament to promote myelopoiesis. Yet in another aspect, the invention relates. to use of 
a CR compound to treat neutropenia, aplastic anemia or aplasia, and the use of a CR 
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compound to prepare a medicament to treat neutropenia aplastic anemia or aplasia. In 
specific embodiments, the CR compound is CR4, CRl 1 or CR19, 

In anoflier aspect, the inv^tion provides a kit comprising a CR compound and 
5 instructions for use, including to promote myelopoiesis and to treat neutropenia, aplastic 
anemia and aplasia. In specific embodiments, the CR compound is CR4, CRl 1 or CRl 9. 

Other features and advantages of the present invention will become apparent firom- 
the following detailed description. It should be understood, however, that the detailed 
10 description and the specific examples while indicating preferred embodiments of the 
invention are given by way of illustration only, since various changes and modifications 
within the spirit and scope of the invention will become apparent to those skilled in fihe art 
fix>m this detailed description. 

15 Brief Description of the Drawings 

Figure 1 is a graph demonstrating the promotion of normal bone marrow 
myelopoiesis by CR4 on long term exposiure. 

20 . Figure 2 is a graph demonstrating the promotion of myelopoiesis of CD34+ 

multipotent hematopoietic stem cell by CR4 on long term exposure. 

Figure 3 is a gmph demonstrating the dose response of CR4 promotion of normal 
bone marrow myelopoiesis. 

25 

Figure 4 is a gr^h demonstrating the promotion of normal bone marrow 
myelopoiesis by CRll . 

Figure 5 is a graph demonstratmg the promotion of normal bone marrow 
30 myelopoiesis by CR4 after 2.5 hoiirs exposure. 
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Figure 6 is a graph demonstrating the promotion of normal bone marrow 
myelopoiesis by CR4 after different exposure times* 

Figure 7 is a graph demonstrating the dose response of CR4 promotion of normal 
5 bone marrow myelopoiesis after fiye_ hours exposure. 

Figure 8, is a graph demonstrating the promotion of normal bone marrow 
myelopoiesis by CR19. 

10 Figure 9, is a graph dCTionstrating aii increase in peripheral blood white blood cell 

counts with administration of G-CSF and CRll to mice. 

Figure 10 is a photogrsqph demoiistrating an increase in granulocytes in the ^leen of 
CR4 treated ixdce compared to a normal spleen. 

15 

Figures 1 1 and 12 demonstrate effects of CR4 on normal bone marrow myelopoiesiis 
in the long-term culture (Figure 1 1) and in the short-term CFU-GEMM assay (Figure 12). 

Detailed Description of the Invention 

20 

CR compounds can promote the proliferation and or differentiation of hematopoietic 
cells of the myeloid lineage, in vitro, ex vivo, and in vivo. 

By way of specific examples, CK4, CRll and CR19 are efifective in increasing the 
25 number of CFU-GM (colony forming unit- granulocyte and macrophage) or CFU-C 
(granulocyte and monocyte and macrophage) colonies in in vitro assays of human bone 
marrow cell growth. This promotion of myelopoiesis may be obtained under conditiotis of 
continual exposure for 14 days to low levels of the compounds (about l-20jiM), with both 
whole normal bone marrow cells and purified CD34'*' hamatopoietic stem cells, ^yhen 
30 normal bone marrow cells were incubated id the presence of CR4 or CRl 1 for a period of 
14 days minimal toxicity was observed until concentrations of 20|iM or greater. 
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The effect may also be obtained by short periods of exposure of hematopoietic cells 
to higher concentratioiis of the CR compounds. Higher doses of CR4 (25-50}iM) 
administered to bone marrow cells for 2-5 hours results in increased myelopoiesis when the 
5 cells are cultured. Other normal bone marrow cells exposed to the same doses over the 
same period of time remain relatively unaffected. Therefore, the CR compounds may be 
administered to hematopoietic cells to promote myelopoiesis ex vivo. For example, CR4, 
CRll and CR19 may be administered to promote myelopoiesis ex vivo by administering 
CR4, CRl 1 or CR19 to bone marrow cells or peripheral blood stem cells removed from a 

10 patient suffering firom neutropenia, and the cells reintroduced into the patient to promote the 
recovery of immune &nction. The bone marrow cells or peripheral blood stem cells may 
also be obtained firom a donor, treated with CR4» CRll or CRl 9 and then introduced to a 
patient sufTering firom neutrop^a. Ex vivo treatment is advantageous in a number of 
respects. The period of cell treatment required to achieve a significant increase in 

IS myelopoiesis is short Minimal manipulation of the patient bone manow is requured. 
Moreover, ex vivo treatment of the cells reduces the risk of any adverse side effects. 

The CR compounds, including CR4, CRll or CR19 may also be administered in 
vivo to promote myelopoiesis. In an in vivo mmine model, daily injection of CR4 or CRl 1 

20 into a SCID mouse model revealed a significant increase in myelopoiesis, as evidenced by 
a treinmdous increase in normal splenic granulocytes. Increased numbers of white blood 
cells were also observed in the peripheral blood, sqppearing with similar kinetics to increases 
in G-CSF treated nuce. The doses required to promote myelopoiesis did not result in 
detectable, non-specific damage to the animal over a period of one montii of continual 

25 administration. 

Furthermore, long-term myelopoiesis may be achieved by administering a CR 
compound, including CR4, CRll or CR19. Normal bone marrow cells when treated with 
50 |iM of CR4 for 5 hours demonstrated a significant increase in the number of CFU-GM in 
30 long-term cultures. 
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Given this combination of highly specific, long-tenn efiFect upon myelopoiesis and 
minimal non-specific cjrtotoxic damage, a CR compomid may be advantageously used ex 
vivo or in vivo to promote proliferation and stimulation of hematopoietic cells of myeloid 
lineage. In one embodiment, the CR compound is CR4, CRll or CR19. 
5 . . 

As such, a CR compotmd may be used to treat all conditions which would benefit 
from increased myelopoiesis, including neutropenia, aplastic anemia and aplasia and other 
conditions currently treated with G-CSF. It is well accq}ted that small synthetic molecules 
offer advantages related to relative ease of synthesis, cost, and stability. Additionally, 
10 relative to biological agents such as recombinant G-CSF, these molecules may produce 
fewer side effects due to more limited scope of action and at tiie same time, have fhenqpeutic 
effect on cells Hiat may not express receptors for the biological agents. 

In specific embodiments, CR4, CRll and CR19 may be administered to promote 
IS myelopoiesis in human patients suffering &om or at risk of primary or secondary 
neutropenia. 

The CR compounds may be particularly effective in restoring inunune function in 
patients suffering fi-om chemotherapy or drug induced neutropenia. Accordingly, in one 

20 embodiment, CR4, CRll, and CR19 are administered to a patient suffering firom or at risk 
of chemotherapy or drug induced neutropenia. These patients often require bone marrow 
cell or peripheral blood stem cell transplant (autologous or non-autologous) and in one 
embodiment, the compoimds may be administered to a patient before, or after bone marrow 
cells or peripheral blood stem cells are introduced into the patient, to promote myelopoiesis 

25 of the transplanted cells and thereby promote the restoration of normal immune fimction in 
the patient 

A CR compoimd may also be administ^ed to a patient! suffering fix>m, or at risk of 
neutropenia secondary to malignancy. CR4, CRll and CR19 may be of particular utility in 
30 cases of neutropenia secondary to G-CSF responsive malignancies, where treatment with G^ 
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CSF is clearly undesirable due to the potential promotion of residual tumor ceU growth, 
CR4, CR 1 1 and CR19 do not promote transformed cell growth. 

Currcnlly, G-CSF is administered to donors of bone marrow cells to increase the 
5 number of activated hematopoietic cells. A CR compotmd, preferably CR4, CRU or CR19, 
in one embodiment may also be administered to donors of hematopoietic cells including, 
bone marrow cells prior to harvesting to increase the number of hematopoietic cells of the 
myeloid lineage. In other embodimmts, the compounds may be administered ex vivo to 
bone marrow cells of a donor prior to their transfer to a patient in need thereof. Autologous 
10 bone marrow transplant samples could be similarly treated such that in one embodiment, the 
compounds arc administered ex vivo to bone marrow cells of a patient in need of autologous 
bone marrow cell transplant 

G-CSF-mobilized peripheral blood stem cells are now widely used instead of bone 
1 S marrow cells for transplantation in patients with advanced hematologic malignancies, due to 
earlier hematopoietic recovery after transplant, with lowered transplant-related mortality 
and fewer relapses as a result of improved immune reconstitution and a graft- versus- 
leukemia efTcct. A CR compound such as CR4, CRll, and CR19 therefore may also be 
administered to a donor of peripheral blood stem cells prior to harvesting or administered 
20 ex- vivo to peripheral blood stem cells of a donor. The compounds may also be 
administered ex- vivo to peripheral blood cells of a patient in need of autologous peripheral 
blood stem cell transplantation. 

Aplastic anemia and inherited or acquired aplasias are treated with G-CSF to restore 
25 inununological fimction by increasing differentiation of cells of hematopoeitic lineages. In 
one embodiment, CR4, CRll or CR19 are administered to patient at risk of or suffering 
from aplastic anethia or aplasia. 

The compoimds may be used in the form of the free base, or in other forms such as 
30 salts, prodrugs, solvates, and hydrates, and reference to a CR compound is intended to 
encompass all such forms of the compound. The acids which can be used to prepare acid 
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addition salts are those which produce, when combined with the compound, 
pharmaceutically acceptable salts, tiiat is, salts whose anions are non-toxic to the animal in 
pharmaceutical doses of the salts, so that the beneficial properties inherent in the firee base 
are not vitiated by side effects ascribable to the anions. Pharmaceutically acceptable salts 
5 include those derived from the following acids; mineral acids such as hydrochloric acid, 
sulfuric acid, phosphoric acid and sulfamic acid; and organic acids such as acetic acid, citric 
acid, lactic acid, tartaric acid, malonic acid, methanesulfonic acid, ethanesulfonic acid, 
benzenesulfonic acid, p-toluenesulfonic acid, cyclohexysulfamic acid, quinic acid, and the 
like. 

10 

Similarly, basic addition salt may be prepared using an iaorganic base such as 
lithium, sodium, potassium, calcium, magnesium or barium hydroxide. Illustrative organic 
bases which form suitable salts include aliphatic, alicyclic or aromatic organic amines such 
as methylamihe, trimethylamine and picoline or ammonia. 

15 

The selection of other pharmaceutically acceptable salts will be known to a person 
skilled in the art and a desired salt may be prepared using standard techniques. 

Prodrags of the compoxmds may be conventional esters formed witii available 
20 hydroxy, amino or carboxyl group on the compound. For example, an OH group may be 
acylated using an activated acid in the presence of a base, and optionally, in inert solvent 
(e.g. and acid chloride in pyridine). Some common esters which have been utilized as 
prodrugs are phenyl esters, aliphatic (C8-C24) estors, acyloxymethyl esters, carbamates and 
amino acid esters. Conventional procedures for the selection and preparation of suitable 
25 prodmgs are described, for example, in"Design of Prodmgs" ed. H. Bundagaard, Elsevier, 
1985. 

A "solvate" is formed when a suitable solvent are incorporated in the crystal lattice 
of the compound or salt tiiereof. A suitable solvent is physiologically tolerable at the 
dosage administered. Examples of suitable solvents are ethanol, water and the like. When 
30 water is the solvent, the molecule is referred to as a '^hydrate". Methods to prq)are a solvate 
are known in the art. Jn general, solvates are prepared by dissolving the compound in the 



DOCiD: <WO_030aoe96AlJ.>. 



wo 03/030895 



PCT/CA02/01548 



12 

appropriate solvent and isolating the solvate by cooling or using an antisolveht. The solvit 
is typically dried or azeotroped under ambient conditions. 

For administration in vivo, the compounds are preferably formulated into 
5 pharmaceutical compositions in a biologically compatible form suitable. Accordingly, in 
one embodiment, a CR compound is administered to a human patient in combination with a 
pharmaceutically acceptable carrier. 

The compositions containing a CR compound can be prepared by known methods 
10 for the preparation of pharmaceutically acceptable compositions which can be administered 
to subjects, such that an effective quantity of the active substance is combined in a mixture 
with a pharmaceutically acceptable vehicle. Suitable vehicles are described, for example, in 
Remington's Pharmaceutical Sciences (Remington's Pharmaceutical Sciences, Mack 
Publishing Company, Easton, Pa., USA 1985). On this basis, the compositions include, 
15 albeit not exclusively, solutions of tiie substances in association with one or more 
pharmaceutically acceptable vehicles or diluents, and contained in buffer solutions with a 
suitable pH and iso-osmotic with the physiological fluids. 

The compounds may be administered to a patient in a variety of forms depending on 
20 the selected route of administration, as will be understood by those skilled in the art The 
compositions of the invention may be administered orally or parenterally. Parenteral 
administration includes intravenous, intraperitoneal, subcutaneous, intramuscular, 
transepithelial, nasal, intrapuhnonary, intrathecal, rectal and topical modes of 
administration. Parenteral administration may be by continuous infusion over a selected 
25 period of time. 

The compounds may be orally administered, for example, with an inert diluent or 
with an assimilable edible carrier, or it may be enclosed in hard or soft shell gelatin 
capsules, or it may be compressed into tablets, or it may be incorporated directiy with the 
30 food of tiie diet For oral therapeutic administration, the compound of the invention may be 
incorporated with excipient and used in the form of ingestible tablets, buccal tablets. 
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troches, capsules, elixirs, suspensions, syrups, wafers and the like.^ 

The compounds may also be administered parenterally or intraperitoneally. 
Solutions of a compound can be prepared in water suitably mixed with a surfactant such as 
5 . hydrox>propylceUulose. Dispersions can also be prepared in glycerol, liquid polyethylrae 
glycols, DMSO and mixtures thereof with or without alcohol, and in oils. Under ordinary 
conditions of storage and use, these preparations contain a preservative to prevent die 
growth of microorganisms. A person skilled in the art would know how to prepare suitable 
formulations. Conventional procedures and ingredients for the selection and preparation of 
10 suitable formulations are described, for example, in Remington's Pharmaceutical Sciences 
(1990 - 1 8* edition) and in The United States Pharmacopeia: The National Formulary (USP 
24 NFl 9) published in 1999. 

The pharmaceutical forms suitable for injectable use include sterile aqueous 
15 solutions or dispersion and sterile powders for the extemporaneous preparation of sterile 
injectable solutions or dispersions. In all cases the form must be sterile and must be fluid to 
the extent that easy syringability exists. 

The compounds may be administered to an animal alone or in combination with 
20 pharmaceutically acceptable carriers, as noted above, the proportion of which is determined 
by the solubility and chemical nature of the compound^ chosen route of administration and 
standard pharmaceutical practice. 

An effective amount of die compounds refers to the amount sufficient to promote 
25 myelopoiesis and can vary depending pn many factors such as, in the case of administration 
in vivo the pharmacodynamic properties of the compound, the mode of administration, the 
age, health and weight of the recipient,- the nature and extent of the symptoms, tiie 
frequency of the treatment and the type of concurrent treatment, if any, and the clearance 
rate of the compound in the animal to be treated. One of skill in the art can determine the 
30 appropriate dosage based on the above factors. A CR compound may be administered 
initially in a suitable dosage that may be adjusted as required, depending on the clinical 
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response. 

The effects of a CR compound on myelopoiesis may be assessed using colony 
forming assays known in the art and as described in the examples. In one embodimCTt 
5 therefore, the methods of the invention include assessing effects of a CR compound on 
myelopoiesis. 

For administration ex vivo^ a CR compound can be administered to hematopoietic 
cells in a range from about 20-50 /xM, for up to about 5 hours. It will be understood that in 
10 the case of administration to cells in vitro or ex-vivo, compounds may be added to the cells 
in culture, for example by adding the compounds to cells in culturei, or by addition of 
culture meditmi containing the compounds to cells. Any cell culture medium which can 
support myelopoiesis may be used. Samples of cells niay be obtained, using standard 
techniques, treated ex vivo, and introduced into a patient as is known in the art 

15 

The compounds may be packaged as a kit and the invention in one aspect provides a 
kit comprising a CR compound and instructions for use of the compound, including to 
promote myelopoiesis and to treat neutropenia, aplastic anemia, or aplasia. In different 
embodiments, the kit may include a pharmaceutically acceptable carrier. The kit preferably 
20 includes CR4,CR11 or CR19. 

All references cited herein are fiilly incorporated by reference. 

Examples 

25 

The CR compounds may be prepared as descnbed in Examples 1 to 17. 
Materials and Methods 

30 NMR spectra were obtained on a Varian Unity Plus spectrometer (USA) at 500 

MHz with tetramethylsilane (TMS, Me4Si) as an internal standard (5=0). Electrospray mass 
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spectra were recorded on an API HE Plus triple quadrupole mass spectrometer (USA), with a 
direct introduction of the samples into the ionization source. Thin layer chromatography 
was performed with UV-254 aluminum-backed TLC sheets of 0.25 mm thickness 
(Kieselgel 60 F254, Merck, Germany). HPLC separation of the compound of Example 13 
5 was performed on a Waters 600 chromatograph (USA), colunm Nova-Pak C18 3.9 x 300 
mm (Waters, USA). Vacuvrai distillations were done using Kugekohr apparatus (Aldrich, 
USA) at stated temperatiires of an oven. 3,5-Dimethoxy-4-hydroxycixmamaldehyde, 3,4- 
dimethoxycinnamic acid, 3,4-dihydroxycinnanuc acid, 3,4-dimethoxybenzylamine, 
benzylamine, methyl cyanoacetate, were purchased from Aldrich (USA) and were used as 
10 received. The reagents were from Aldnch (USA). Solvents were purchased from Caledon 
(Caiiada). 



Example 1: N-(CyanoacetyI)394-dimethoxybenzylammocarbonyI (Ai) 




15 To 3,4-dimefhoxybenzylamdbae (2,7 nal, 18 mmol) methyl cyanoacetate was added 

(1.6 ml, 18 mmol). The reaction was heated for 14 h at lOO^C. Cooling gave a dark brown 
solid which was recrystallized from ethanol to give 2.90 g of the product (69% yield). 

The product gave the following analytical data: 
NMR (CD3COCD3, 6, ppm): 3.62 (s, 2H, CH2CN), 3.78 (s, 6H, (OMe)2), 4.34 (br.s., 2H, 

20 NHCHzPh), 6.84 (dd, IH, J 1.95 and 8.1 Hz, H^, 6.88 (d, IH, J 8.1 Hz, H^), 6.93 (d, IH, J 
1.95 Hz, H^), 7.80 (br.s., IH, NH). 

MS, m/e (rel. intensity, %): 235 (19) [M+H]% 252 (100) [M+lsfflUf , 257 (33) [M+Naf . 



25 Example 2: N-(Cyanoacetyl)394-dihydroxybenzylaminocarbonyl (A2) 

O 
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To N-(cyanoacetyl)3,4-dimethoxybenzylammocaA (Example 1, 0:2 & 0.85 
mmol) in 20 ml of CH2CI2 boron tribromide was added imder argon at -78*'C (0.24 ml, 2.56 
mmol) in 2.5 ml of CH2CI2. A&er 2 h the reaction was brought to room temperature and 
stirred overnight. The reaction was cooled to 0**C, 10 ml of IN HCl was added, the solution 
5 was extracted with 3 x 50 ml of ethyl acetate, the organic phase was washed to neutral pH, 
dried with MgS04, and taken to dryness. The residue was puriJBed by silica gel 
chromatography (CHCla-MeOH, 20:1) to give a yellow solid (0.07 g, 40% yield). The 
product gave the following analytical data: 

NMR (CD3COCD3, 6, ppm): 2.83 (s, (OEQa), 3.60 (s, 2H, CHaOSD, 4.25 (br.s., 2H, 
0 NHCH2Ph), 6.63 (dd, IH, J 1.95 and 8.1 Hz, H^, 6.75 (d, IH, J 8.1 Hz,^H^, 6.79 (d, IH, J 
1.95 Hz, tf), 7.71 (br.s., IH, NH). 

MS, m/e (rel. intensity, %): 207 (38) [M+H]'', 224 (100) [M+lSIHa]"^, 229 (2.6) [M+Naf. 

Example 3: (E,E)-2-(3,4-Dihydr6xybenzylaminocarbonyO-3-(3,5-dimethoxy-4- 
5 hydroxystyryl)acryloiiitrae (CRll) 

O 




To 3,5-dimethoxy-4-hydroxycinnamaldehyde (0.042 g, 0.2 mmol) and N- 
(cyanoacetyl)3,4-dihydroxybenzylaininocarbonyl (Example 2, 0.042 g, 0.2 mmol) in 10 ml 
of ethanol 3 mg of P-alanine was added and the reaction was refluxed for 6 h. Water was 
added and the solid was recrystallized from 5 ml of ethanol twice to give 0.06 g (75%) of a 
red solid. The product gave the following analytical data: 

NMR (CD3COCD3, 8, ppm): 2.81 (s, (OH)3), 3.89 (s, 6H, (OMe)2), 4.39 (br.s., 2H, 
NHCHzPh), 6.68 (dd, IH, 1 1.95 and 8.1 Hz, H^'), 6.76 (d, IH, J 8.1 Hz, H^), 6.86 (d, IH, J 
1.95 Hz, tf), 7.07 (br.s, 2H, H^"^, 7.16 (dd, IH, J 11.7 and 15.1 Hz, PhCCHCCN olefinic), 
7.37 (d, IH, J 15.1 Hz, PhCH olefinic), 7.70 (br.s., IH, NH), 7.98 (dd, IH, J 0.75 and 11.7 
Hz, CHCN olefinic), 

MS, m/e (rel. intensity, %): 397 (100) [M+H]^ 414 (14) [M+NH4] 
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Example 4: N-(C}'anoacetyl)benzylammocarbonyl (A3) 

O 

CN H 

The compound was prepared as described in Example 1 by adding meth;^ 
5 cyanoacetate (1.3 ml, 14 mmol) to benzylamine (1.5 ml, 14 mmol). The compound was 
distilled in vacuo directly from the reaction mixture (Kugelrohr apparatus (Aldricb), 0.1 mm 
Hg, T. oven 180-190°C) to give an ofiF-white solid (2.34 g, 95%). The product ^ve the 
following anal3^cal data: 

NMR (CD3COCD3, 6, ppm): 3.39 (s, 2H, CNCH2), 4.46 (d, 2H, J 5.4 Hz, NHCHzPh), 6.40 
10 (br.s., 1H,NH), 7.24-7.36 (m,5H,Ph). 

MS, m/e (rel. intensity, %): 175 (64) [M+H]*, 192 [M+NH4]*. 

Examples: 3,4-Dimethoxycinnamyl alcohol (A^ 

15 To a solution of 0.42 g (2.0 rmnol) of 3,4-dimeflioxycinnamic acid in 50 ml MeOH 

was added SOCI2 (50 ^1) and the mixture was stirred at 60°C for 5 h. Methanol was tak«i to 
dryness and the obtained 3,4-dimethoxycinnamic acid methyl ester was reduced with IM 
THF solution of diisobutylaluminum hydride (8.0 mmol) in absolute THF (50 ml) at 20**C 
for 1 h. Water was added, the mixture was extracted with EtOAc, dried with MgS04 and 

20 distilled in vacuo (Kugelrohr apparatus (Aldrich), 0,1 mm Hg, T. oven 185-190**C) givii^ 
an off-white solid, yield 0.36 g (92%), m.p. 70-71''C. The product gave flie following 
analytical data: 

NMR (CD3COCD3, 6, ppm): 3.77, 3.82 (2 x s, 2 x 3H, OMe + OMe), 4.19 (d, 2H, J 5.0 Hz, 
CH2OH), 6.25 (dt, IH, J 5.0 and 15.5 Hz, PhCCH olefinic), 6.51 (d, IH. J 15.5 Hz, PhCH 
25 olefinic), 6.89 (m, 2H, H^^), 7.05 (br.s., IH, rf). 

MS, m/e (rel. intensity, %): 177 (100) [M-OH]+, 195 (4) [M+H]% 212 (59) [M+NHU]*, 217 
(26)[M+Na]*. 
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Example 6: 3,4-Dimethoxycinnamaldehyde (A7) 



H3O 




CHO 



HaQO^ 



To a mixture of pyridiniiun dichromate (3.88 g, 10.3 mmol) and 4 g of finely 



5 grounded freshly activated molecular sieves 3 A in 20 ml of CH2CI2 3,4-dimethoxycinnamyl 
alcohol in 10 ml of CH2CI2 (Example 5, LOO g, 5.1 mmol) was added. The reaction vv^as 
stirred for 2 h, 0*5 ml of methanol was added, the residue was passed through silica gel and 
washed with 300 noJ of ethyl acetate. After evaporation the compound was purified by silica 
gel chromatography Oi^ane-EtOAc, 5:1) leading to a crystallizing oil (0.62 g, 63%). 

0 The product gave the following analytical data: 



NMR (CD3COCD3, 8, ppm): 3.90 (2 x s, 2 x 3H, OCH3 + OCH3), 6.70 (dd, IH, J 7,6 and 
16.0 Hz, PhC==CH olefinic), 7.05 (d, IH, J 8.3 Hz, H^, 7.28 (dd, IH, J 1.4 and 8.3 Hz, H^, 
7.37 (d, IH, J 1.4 Hz, H^), 7.60 (d, IH, J 16.0 Hz, PhCH olefinic), 9.65 (d, IH, J 7.6 Hz, 
CHO). 



Example 7: (E9E)-2-(BenzylaminocarbojQyl)-3<-(3,4-dimethoxystyryl) acrylonitrOe 



The compoimd was prepared as described in Example 3, by adding 3,4- 
dimethoxycinnamaldehyde (Example 6, 0.04 g, 0.2 mmol) to N- 
(cyanoacetyl)benzylaminocarbonyl (Example 4, 0.036 g, 0.2 mmol). After refluxing for 1 h 
and recrystallization fi-om ethanol a yellow solid was obtained (0.045 g, 62%). The product 
gave the following anal3^cal data: 

NMR (CD3COCD3, 8, ppm): 3.90 (s, 2 x 3H, OMe + OMe), 4.57 (d, 2H, J < 2 Hz, 
NHCHaPh), 7.08 (br.s., IH, rf), 7.17 (dd, IH, J 11.5 and 15.2 Hz, PhCCHCCN olefinic). 



MS, m/e (rel. intensity, %): 193 (100) [M+H]"', 210 (26) [M+NH4f . 



(CR2) 
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7.23-7.42 (m, 8H, aromatic + + + PhCH olefinic), 7.90 (br.t, IH, NH), 8.05 (dd, IH, J 
0.55 and 1 1.5 Hz, CHCN olefinic). 

Example 8: (E^)-2-(Ben2ylaminocarbonyl)-3-(3,4-dihydroxystyryl)acr^^ 
(CR4)- Method A 



o 




Boron tribromide (0.033 ml, 0.34 mmol) was added to (E,E)-2- 
(benzylarninocarbonyl)-3-(3,4-dimethoxystyryl)acryl^ (Example 7, 0.04 g, 0.11 

mmol). The residue was purified by silica gel chromatography (CHCla-MeOH, 10:1) to^ve 
an orange solid (0.02 g, 55% yield). The product gave the following analytical data: 
NMR (CD3COCD3, 5, ppm): 2.86 (br.s., 2H, (OH)2), 4.55 (m, 2H, NHCHaPh), 6.90-7.42 
(m, lOH, Ph + Ph' + olefinic), 7.87 (br.s., IH, NH), 8.02 (dd, IH, J < 0.5 and 11,4 Hz, 
CHCN olefinic). 

MS, m/e (rel. intensity, %): 295 (61) [M+H-CN]"^, 321 (100) [M+H]^ 338 (30) [M+NDHUf . 
Example 9: Methyl ester of 3,4-bis(t-biityIdimethylsiIyIoxy)cmnamic acid (As) 

To a solution of 3.6 g (20 nmaol) of 3,4-dihydroxycinnamic acid in 300 ml MeOH 
was added SOCI2 (100 jxl) and the mixture was stizred at eO'^C for 5 h. Methanol was taken 
to dryness and the obtained methyl est&t was treated up witih 10.2 g (68 rranol) of t- 
BuMe2SiCl and 9.2 g (136 mmol) of imidazole in 100 ml DMF at 50°C for 0.5 h. Mixture 
was diluted with water and extracted with hexane. Hexane was taken to dryness. The 
residue was distilled in vacuo (Kugelrohr apparatus (Aldrich), 0.1 mm Hg, T. oven 200- 
210°C) and crystallized firom hexane at -20^C giving a white solid, yield 7.5 gX89%), noup. 
57-58°C. The product gave the following analytical data: 
MS, m/e (rel. intensity, %): 423 (100) [M+Hf , 440 (98) [M+NH*]*" . 
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Example 10: 3,4-Bis(t-butyldimethyIsiIyloxy)cmiiamyl alcohol (A9) 



BDMSi 




OH 



BDMSO' 



The compound was prepared as described in Example 5 by treating of 3,4- 



20°C for 1 h. After distilling in vacuo (Kugelrohr apparatus (Aldrich), 0.1 mm Hg, T. oven 
185-200''C) a white viscous oil was obtained, yield 0,33 g (85%). The product gave the 
following analytical data: 

NMR (CD3COCD3, 5, ppm): 0.23, 0.24 (2 x s, 2 x 6H, MeaSi + MezSi), 1.00, 1.02 (2 x s, 2 
X 9H, /-BuSi + r-BuSi), 4.19 (d, 2H, J 4.9 Hz, CH2OH), 6.22 (dt, IH, J 4.9 and 16.0 Hz, 
PhCCH olefinic), 6.49 (d, IH, J 16.0 Hz, PhCH olefinic), 6,85 (d, IH, J 8.2 Hz, H^), 6.92 
(dd, IH, J-2.1 and 8.2 Hz, H^, 6.97 (d, IH, J 2.1 Hz, H^). 

MS, m/e (rel. intensity, %): 377 (100) [M-OH]'*, 395 (2) [M+H]^ 412 (15) [M+NH4r. 
Example ll: 3,4-Bis(t-bufyidimethylsiIyloxy)cmnamaldehyde (Ajo) 



The compound was prepared as described in Example 6 by adding 3,4-bis(/- 
butyldimethylsilyloxy)ciDnamyl alcohol (Example 10, 0,2 g, 0.5 mmol) io 5 ml of CH2CI2 
to a mixture of pyridinivmi dichromate (0.38 g, 1 mmol) and 1 g molecular sieves 3A in 20 
ml of CH2CI2. The residue was passed through silica gel and washed with 300 ml of EtOAc- 
hexane, 1:1. After evaporation the compoimd was purified by siUca gel chrocdatography 
(hexane-EtOAc, 5:1) leading to an oil (0.15 g, 76%). The product gave the following 
analytical data: 

NMR (CDaCOCnJa, 8, ppm): 0.26 and 0.28 (2 x s, 2 x 6H, Me2Si + MezSi), 1.01 and 1.02 (2 
X s, 2 X 9H, /-BuSi + ^BuSi), 6.60 (dd, IH, J 7.7 and 15.9 Hz, PhCCH olefinic), 7.01 (dd. 



5. dihydroxycinnamic acid bis(BDMS) ether methyl ester (Example 9, 0.42 g, 1.0 mmol) with 
IM THF solution of diisobutylaluminum hydride (4.0 mmol) in absolute THF (25 ml) at 
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IH, J < 0.5 and 8.9 Hz, H^, 7.27 (m, 2H, H^*^, 7.60 (d, IH, J 15.9 Hz, PhCH olefinic), 
9.65 (d, IH, J 7.7 Hz, CHO). 

MS, m/e (rel. intensity, %): 367 (3) [M+H-CN]-", 393 (100) [M+H]^ 410 (10) [M+NEl4f . 

5 Example 12: -CE,E)4-(Ben2ylaniinocarbonyO-3-(3,4-.bis(t- 
butyldiinetbylsaylo3cys(yryl))acrylonitrile (CR18) 

o 

BOMSO 
BDMSO 

The compound was prepared as described in Example 3 by adding 3,4-bis(f- 
0 butyldimethylsilyloxy)cinnamaldehyde (Example 11, 0.100 g, 0.26 mmol) to N- 
(cyanoacetyl)benzylamide (Example 4, 0.044 g, 0.26 mmol. After refluxing for 2.5 h 
purification by silica gel chromatography (hexane-EtOAc, 15:1) provided a yellow solid 
(0.090 g, 64%). The product gave the following analytical data: 

NMR (CD3COCD3, 6, ppm): 0.24 and 0.25 (2 x s, 2 x 6H, MezSi + Me2Si). 1.01 and 1.02 (2 
5 X s, 2 X 9H, *-BuSi + t-BvSi), 4.55 (br.s., 2H, NHCHzPh), 7.00 (d, IH, J 8.5 Hz, H^, 7.12 
(dd, IH, J 11.7 and 15.6 Hz, PhCCHCCN olefinic), 7.24-7.43 (m, 8H, aromatic and olefinic 
protons), 7.93 (br.s., IH, NH), 8.02 (dd, IH, J < 0.5 and 11.7 Hz, CHCN olefinic). 
MS, m/e (rel. intensity, %): 523 (30) [M+H-CN]*, 540 (24) [M+lSIH4-CNr, 549 (89) 
IM+H]*, 566 (100) (M+NHir. 



Example 13: (E,E)-2-(BenzylaminocarbonyI)-3-(3,4-diliydroxystyryr)acrylpnitrile 
(CR4)- Method B 



O 




(E,E)-2-Benzylaminocarbonyl-3-[3,4-bis(f-butyldimethylsilyloxystyryl)] 
acrylonitrile (Example 12, 0.028 g, 0.052 mmol) was treated with 60 ^1 of a IM THF 
solution of tetra-n-butylammonium fluoride in 2 ml of dry THF for 0.5 h at 20*'C. After 
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evaporation the compouiid was dissolved in 5 ml of chlorofonn-methanol, 20:1, passed 
through silica gel and washed with chlorofonn-methanol, 20:1. The residue was purified by 
HPLC chromatography (MeCN-HaO, 60:40, UV detection at 340 nm) leading to an orange 
solid (0.010 g, 62%). The analytical data were identical to the compound prepared as 
described in Example 8. 

Example 14: CE^)-2-(3,4 Dihydr6xybenzyIaminocarbonyI)-3-styrylacryIonitrile 
(CR19) 



O 




The compound was prepared as described in Example 3 by adding cinnamaldehyde 
(0.018 ml, 0.14 mmol) to N-(cyanoacetyl)3,4-dihydroxybenzylamide (Example 2, 0.03 g, 
0.14 mmol). After refluxing for 2 h and recrystallization from ethanol, a yellow solid was 
obtained (0.027 g, 59%). The product gave the following analytical data: 
NMR (CD3COCD3, 5, ppm): 2.82 (br.s., 2H, {OHh). 4.39 (br.s., 2H, NHCHaPh), 6.70 (dd, 
IH, J 1.9 and 8.2 Hz, H^'), 6.76 (d, IH, J 8.2 Hz, H^, 6.87 (d, IH, J 1.9 Hz, H^'), 7.30 (dd, 
IH, J 11.3 and 15.7 Hz, PhCCHCCN olefinic), 7.47 and 7.73 (2 x m, 6H, aromatic protons 
and PhCH olefiboic), 7.82 (br.s., IH, NH), 8.04 (dd, IH, J < 0.5 and 11.3 Hz, CHCN 
olefinic). 

MS, m/e (rel. intensity, %):321 (100) [M+H]"', 338 (65) [M+NH^f . 

Example 15: (E,£)-2-(Phenylethylamido)-3-(3^-dimethoxy-4- 
hydroxystyryI)acrylomtrae (CR8) 




The compoimd was prepared as described in Example 3 by adding 3,5-dimethoxy-4- 
hydroxyciimamaldehyde (O.lg, 0.48 mmol) to N-(cyanoacetyl)phenylethylamide (Example 
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29, 0.091g, 0.48 mmol). The residue was purified by silica gel chromatogn^hy (CHCI3- 
hexane, 1:1) to give a yellow solid (0.15 g, 83% yield). The product gave the following 
analytical data: 

NMR (CD3COCD3, 5, ppm): 2.95 (t, 2H, J 7.6 Hz, CHaPh'), 3.62 (m, 2H, CHaCPh'). 3.94 
5 (s, 6H, (0Me)2). 7.1 1 (s, 2H, H^"^, 7.19 (dd, IH, J 11.7 and 15.3 Hz, PhCGHCCN olefinic). 
7.23-7.36 (m, 5H, Ph'), 7.41 (d, IH, J 15.3 Hz, PhCH olefinic), 7.45 (br.s., iH, NH), 7.99 
(d, IH, J 1 1.7 Hz, CHCN olefinic). 

MS, m/e (rel. intensity, %): 379 (100) |M+Hf, 396 (7) IM+NHff. 
Example 16: Synthesis of (i:,E)-2-Gyano-3-(3,5-diinetiboxy-4- 

-•1 - , 

hydroxystyryl)acrylonitrae (CRT) 

The compound was obtained by the Knoevenagel condensation of 3,5-diinethoxy-4- 
1 5 hydroxycinnamaldehyde with malononitrile in ethanol in the presence of p-alanine (Scheme 
1). The product was isolated from efhanol-water as a red powder. 




Materials and methods 

NMR spectra were obtained on a Varian Unity Plus spectrometer at 500 MHz with 
Me4Si as an int^nal standard (S=0). Electrospray mass spectra were acquired on an API 
25 in*" triple qudampole mass spectrometer (PE Sciex, Thomhill, Canada), Samples were 
directly introduced into the electrospray ionization source using an HPLC pump. Thin layer 
chromatography was performed with XJV-254 aluminum-backed TLC sheets of 0.25 mm 
thickness (Kieselgel 60 F254, Merck). 

Malononitrile and 3,5-dimethoxy-4-hydroxycinnamaldehyde were purchased from Aldrich 
30 and were used as received. Solvents were purchased from Caledon (Canada). 
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(E,EV2-c vaBo-3 -r3 ,5-dimethoxv-4>hvdroxvstvrvnacrvlonit^^ (CR7> 

To the mixture of 42 mg (0.2 nunol) of 3,5-dimethoxy-4-hydroxyciimainaldehyde and 13 
mg (0.2 imnol) of malononitrile in 2 mL EtOH, few crystals of P-alanine were added and 
5 the mixture was stirred at 80°C for 4 h. 5 mL of water was added and the mixture was left 
at 0**C for 2 h for crystallization. The product was filtered oft and washed with water. 
Yield 38 mg (75%). The product had the following analytical data: 

^H-NMR (8, ppm): 3.89 (s, 6H, (OMe)2), 7.16 (br.s, 2H, H2+6), 7.25 (dd, IH, J 11.7- and 
15.0 Hz, PhC=CH), 7.52 (d, IH, J 15.0 Hz, PhCH=C)» 7.98 (dd, IH, J 0.77 and 11.7 Hz, 
10 CH^CCN). MS, m/e (reLmtensity, %): 257 (9) [M+H]^ 274 (100) [M+lSttiif . 

Example 17: Synthesis of (E,E)-2-0^erizylaminocarbonyI)-3-(3-methoxy-4- 
hydroxystyryl)acrylonitrile (CR56) 

1 5 The compound was obtained by the Knoevenagel condensation of 3-methoxy-4- 

hydroxycinnamaldehyde with N-(cyanoacetyl)benzylamide (A3) in ethanol in the presence 
of equimolar amount of piperidine (Scheme). The product was isolated firom ethanol-water 
as an orange powder and recrystallized firom acetonitrile-water. 

20 Scheme 




fE>EV2-rBenzvl flTninnrflT^ onvlV3-G^methoxv-4-hvdroxvstvrvn 

25 

To a solution of 3-methoxy-4-hydroxyciimamaldehyde (36 mg, 0.2 mmol) and amide A3 
(35 mg, 0.2 mmol) m 2 mL EtOH, 8 jil of piperidme (0.2 mmol) was added. The deep red 
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solution was slinred at 20°C for 1 h until the starting matCTial disappeared. 2 mL IN HCl 
were added followed by addition of 100 roL H2O, and the mixture was kept at 0°C for 2 h. 
The precipitated orange powder was washed with H2O, recrystallized from MeCN-HaO, and 
dried. Yield 4S mg (72%). 

Example 18: Treatment of normal bone marrow in culture with CR4, The CFU-GEMM 
assay was performed according to Fauser and Messner (Blood, 52(6) 1243-8,1978) and 
Messner and Fausser (Blut 41(5) 327-33, 1980) with some variations. In briej^ heparinized 
bone marrow cells were layered over Percoll (L077 gm/ml) and centrifiiged at 400g at 4®C 
for 10 minutes to remove neutrophils and KBCs. The fractionated BM cells at 2x10^ 
cells/ml were cultured in IMDM containing 0.9% (vol/vol) methylcellulose supplemented 
with 30% PCS or normal human plasma, a cocktail of cytokines containing G-CSF (10 
ng/ml), IL-3 (40 U/ml), MGF (50 ng/ml). Erythropoietin (2u/ml) or TPO (10 ng^ml) and 
SxlO'^M ft*2-mercaptoethanoL CR4 was added to the cells in concmtrations indicated in 
Figine 1 and the culture mixture was plated in 1 ml volumes into 35 mm petri dishes and 
incubated at 3T*C, 5% CO2 in a humidified atmosphere. All cultures were evaluated at 14 
days for the number of BFU-E colonies (defined as aggregates of more than 500 
hemaglobinized cells or, 3 or more erythroid subcolonies), CFU-C colonies (defined as 
granulocyte or monocyte-macrophage cells or both), and CS^TJ-GEMM colonies (a mixed 
population comprising of all elements). All control samples in this and other examples were 
treated with the matching concentration of the solvent (DMSO) for the compounds in the 
same mediiun or in the case of Example 21, PBS, as indicated. 

With reference to Figure 1, CR4 displayed negligible toxicity \xpon normal bone 
marrow at doses up to 5/xM. CR4 stimulated CFU-C colony numbers at concentrations 6x>m 
about 0.6 to lOjiM. At lOiiM CR4 began to cause some inhibition of BFU-E colony 
formation, but at the same time significantly stimulated CFU-C colony numbers. 

Example 19: Treatment of CD34+ selected stem cells with CR4. Normal bone marrow cells 
were prepared and treated as in Example 15, except that CD34'*" multipotent stem cells were 
selected for use fi-om the complete bone marrow samples. Positive selection with anti*-CD34 , 
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magnetic beads was utilized with the MACS magnetic cell sorting system (Miltenyi Biotec 
Lie, CA). As shown in Figure 2, CR4 concentrations from 2.5-7.5 |iM significantly 
increased the formation of CFU-C colonies from CD34'^ stem cells. 

5 Example 20: CFU-C stimulation with CR4 dose response. Bone marrow cells were 
prepared as in Example 15. CR4 was added to the cells at 10 or 20^M. The culture mixture 
was plated in 1 ml volumes into 35 mm petri dishes and incubated at 37°C, 5% CO2 in a 
humidified atmosphere. All cultures were evaluated at 14 days for the number of CFU-C 
colonies (defined as granulocyte or monocyte-macrophage cells or both). As shown in 
10 Figure 3, lOjiM CR4 significantly mcreased CFU-C colony formation, but 20nM did not 
and was equivalent to the control. 

Example 21: Stimulation of CFU-C colony formation by CRll. Bone marrow cells were 
prepared as in Example 15. CRll was added to the cells at 10 or 20^M. The culture 
1 5 mixture was plated in 1 ml volimies into 35 mm petii dishes and incubated at 37°C, 5% CO2 
in a humidified atmosphere. All cultures were evaluated at 14 days for the number of CFU- 
C colonies. As shown in Figure 4, 20|iM CRll significantly increased the formation of 
CFU-C colonies, while 1 0|iM elevated colony numbers slightly. 

20 Example 22: Stimulation of CFU-C colony formation with hi^ dose CR4 for 2.5 hours. 
Bone marrow cells were layered over PercoU and centriiuged at 400g at 4°C for 10 minutes 
to remove neutrophils and RBCs. The cells were resuspended at IxlO^/nd in complete 
medium with or without 50^M CR4. The cells were incubated witti the compoxmd for two 
and a half hours at 3TC^ 5% CO2. At the end of this period the cells were thorougjily 

25 washed in medium to remove CR4 and then cultured at 2x10^ cells/ml in IMDM containing 
0.9% (vol/vol) methylcellulose supplemented with 30% FCS or normal human plasma, and 
a cocktail of cytokmes containing G-CSF (10 ng/ml), IL-3 (40 U/ml,), MGF (50 ng/ml). 
Erythropoietin orTPO and 5xl0'^M fi-2-mercaptoethanol. The culture mixture was plated 
in 1 ml volumes into 35 mm petri dishes and incubated at 37^C, 5% CO2 in a humidified 

30 atmosphere. All cultures were evaluated at 14 days for the number of CFU-C colonies. As 
shown in Figure 5, after only two and a half hours exposure to 50fiM CR4, C3FU-C colony 
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foimation increased significantly. 

Example 23: Stimulation of CFU-C colony foimation with high dose CR4 for 2.5 and 5 
horns. Bone marrow cells were prepared and treated as in Example 19, except exposure 
5 times of 2.5 and 5 hours were evaluated. The culture mixture was plated in 1 ml volumes 
into 35 mm petri dishes and incubated at 37**C, 5% CO2 in a humidified atmosphere. All 
cultures were evaluated at 14 days for the nxunber of CFU-GM colonies (defined as 
granulocyte or macrophage cells or both). As shown in Figure 6, CFU-C colony formation 
increased significantly after botli two and a half hours and five hours exposure to SO^M 
10 CR4. 

Example 24: Stimulation of CFU-C colony formation with high dose CR4 - two 
independent bone marrow samples (A&B). Bone marrow cells were prepared and treated as 
in Example 19, except that CR4 concentrations of 25 and 50|xM were evaluated. The culture 

15 mixtures was plated in 1 ml volumes into 35 mm petri dishes and incubated at 37^C, 5% 
CO2 in a himiidified atmosphere. All cultures were evaluated at 14 days for the nionber of 
CFU-C colonies. With reference to Figure 7A, CFU-C colony formation increased 
significantly after five hours exposure to both 25nM and SQ^iM CR4. As shown in Figure 
7B, CFU-C colony formation in the other bone marrow sample increased significantly after 

20 five hours exposure to 50nM CR4. 

Example 25: CFU-C stimulation with CR19 dose response. Bone marrow cells were 
prepared as in Example 15. CR19 was added to the cells at the concentrations indicated in 
Figure 8. The culture mixture was plated in 1 ml volumes into 35 mm petri dishes and 
25 incubated at 37®C, 5% CC^ in a humidified atmosph^. All cultures were evaluated at 14 
days for the number of BFU-E and CFU-C colonies. As shown in Figure 8, 2.5^M CR19 
significantiy increased CFU-C colony formation. 

Example 26: Promotion of peripheral white blood cell count by CRl 1. Mice were injected 
30 daily with CRl 1 . 250^1 of 400pM CRl 1 was injected in PBS. Controls were injected witii 
matching concentrations of CRll solvent (DMSO) in PBS, or recombinant human G-CSF. 
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A&cr 14 and 17 days blood peripheral blood samples were taken and white blood cell 
counts determined. Results from each group were averaged. As shown in Figure 9, both G- 
CSF and CRl 1 significantly increased the white blood cell counts. 

5 Example 27: Increase in granulocytes in the spleen of CR4 treated mice. Mice were treated 
with CR4 for one month. CR4 was delivered from a subcutaneously implanted osmotic 
pimip, with a resultant theoretical dosage of 200|ag/kg/hr. The pump was replaced weekly. 
Granulocytes are indicated by arrows in Fig^re 10. 

Example 28: Long-term effects of CR4 (LTC-IC assay) 

MATERIALS AND METHODS 

The long-term BM culture system provides the means to investigate the proliferation and 
difiFerentiation properties of primitive hematopoietic cells. To assess the long-term effects of 
CR4 on early progenitor cells the long-temi culture-initiating cell (LTC-IC) assay was set 
up utilizing stromal microenviroimient Briefly, to obtain stromal cells bone marrow 
mononuclear ceUs were suspended in long-term culture (LTC) media (MyeloCult Stem 
Cell Technologies Inc.) supplemented with 10"^ mol/L hydrocortisone sodium succinate 
(HSS; Sigma Aldrich Canada Ltd., Mississauga , Qnt.,Canada). Approximately 1x10^ cells 
were plated into 25 cm ^ tissue culture flasks (Becton Dickinson Labware, Franklin Lakes, 
NJ, USA) and incubated for 3 days at 37^ C in a humidified atmosphere with 5% CO2 
followed by incubation at 33^ C. Cultures were re-fed weekly by replacing half of the 
medimn. FolloAving stromal confluency (3-6 weeks) cells were trypsinized and irradiated 
(1,500 cGy) using a Cs source. Stromal cells were again replated in LTC media at a 
concentration of 0.5-1.0x10 ^ cells per 35nim culture dishes (Nunc-Gibco BRL, . 
Gaithersburg, MD), Subcultured stroma was incubated for 2-3 days (at greater than 70% 
confluOTcy) prior to co-cultuiing with fresh non-adherent overlay of hematopoietic cells. 

Normal bone marrow mononuclear cells, purified by centrifiigation on Percoll,, at a 
concentration of 1x10^ cells/ml were pre-incubated witii 50uM CR4 or the drug diluent 
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alone for a period of 5 hours at 37^C in media. Cells were then washed twice to remove the 
compound and plated at 2x10^ cells/ml for the short-term CFU-GEMM clonogenic assay (as 
previously described) while the remainder of the non-adherent cells were co-cultured with 
normal stroma (as described above) for long-term cultures. Long-term cultures were set up 
5 with two unrelated normal bone, marrow samples (NBMl and NBM2). Half of the non- 
adherent mononuclear cells were removed weekly from the stromal co-cultures and plated 
for colony-forming cells (CFU-GM) in the CFU-GEMM assay. 

RESULTS 

10 

The long-term cultures on both NBMl and NBM2 demonstrated a significant inorease in 
myeloproliferation (Fig. 11) when pre-incubated with CR4. A greater degi^ of 
myeloproliferation was observed in the long-term cultures than in the short term CFU- 
GEMM assay (Fig. 12). All colonies were of normal morphology and demonstrated 
15 cytokine growth dependency. Figure 12 also demonstrates that myeloproliferation can be 
induced with purified CD34+ and hematopoietic stem cells. 

Example 29: N-(Cyanoacetyl)phenylethyIamide (At) 




CN H 



20 The compound was prepared as described in Example 1 by adding methyl cyanoacetate (1.1 
ml, 12.4 mmol) to phenylethylamine (1.55 ml, 12.4 mmbl). The compound was distilled in 
vacuo directly from the reaction mixture (Kugebohr apparatus (Aldrich), 0.1 mm Hg, T. 
oven 190-195'*C) to give an off-white solid (2.14 g, 91%). The product gave the following 
analytical data: 

25 NMR (CD3COCD3, 5, ppm): 2.80 (t, 2H, J 7.6 Hz, PhCHa), 3.46 (br.t, 2H, J 7,6 Hz, 
PhCCH2), 3.54 (s, 2H, CNCH2), 7.20-7.31 (m, 5H, Ph), 7.51 (br.s., IH, NH). 
MS, m/e (rel. intensity, %): 189 (100) LM+H]"", 206 (99) [M+NH4r. 
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WE CLAIM: 

1. Use of a CR compound to promote myelopoiesis of a hematopoietic cell or in an 
ajQimal in need thereof. 

2. Use of a CR compound to prepare a medicament to promote myelopoiesis of a 
hematopoietic cell or in an animal in need thereof. 

3. The use according to claim 1 or 2 wherein ttie CR compomid is CR4, CRll or 
CR19. 

4- The use according to any one of claims 1 to 3 wherein the hematopoietic cell is hone 
marrow cell; 

5. The use according to any one of claims 1 or 3 wherein the hematopoietic cell is 
peripheral blood stem cell. 

6. The use according to any one of claims 1 to 5 wherein the animal is humani. 

7. The use according to claim 6 wherein the human is suffering from or at risk of 
neutropenia. 

8. The use according to claim 7 wherein neutropenia is chemotherapy or drag induced 
neutropenia or neutropenia secondary to malignancy. 

9. The use according to claim 8 wherein the malignancy is G-CSF responsive 
malignancy. 

10. The use according to claim 6 wherein the human is suffering from or at risk of 
aplastic anemia or aplasia. 
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1 1. The use according to claim 6 wherein the human is a donor of hematopoietic cells. 

12. The use according to claim 1 1 wherein the cells are bone marrow cells or peripheral 
blood stem cells. 

13. The use according to claim 6 wherein the human has received or is in need of bone 
marrow cell or peripheral blood stem cell transplant 

14. . Useof a CRconq)Ound to treat neutropenia, aplastic anemia or aplasia. 

15. Use of a CR compound to prepare a medicament to treat neutropenia, asplastic 
anemia or s^lasia. 

16. The use according to claim 14 or 15 wherein the CR compound is CR4, CRll or 
CR19. 

17. The use according to any one of claims 14 to 16 wherein neutix>penia is 
chemotherapy or drug induced neutropenia or neutropenia secondary to malignancy. 

18. The use according to claiin 17 wherein the malignancy is G-CSF responsive 
malignancy. 

19. Use of a CR compound to promote myelopoiesis of hematopoietic cell ex-vivo. 

20. Use of a CR compound to prepare a medicament to promote myelopoiesis of 
hematopoietic cell €x-Wvo. 

21. The use according to claim 19 or 20 wherein the CR compound is CR4, CRll or 
CR19. 



XXSID: <WO_03030e9SA1J_> 



wo 03/030895 



34 



PCT/CA02/01548 



22. The use according to any one of claims 19 to 21 wherein the hematopoietic cell is 
bone mairow or peripheral blood stem cell of a donor. 

23. The use according to any one of claims 19 or 21 wherein the hematopoietic cell is 
bone mairow or peripheral blood stem cell of a patient in need of autologous bone marrow 
or peripheral blood stem cell transplant 

24. A method of promoting myelopoiesis comprising administering an efifective amount 
of a CR compound to hematopoietic cell or an animal in need thereof 

25.. The method according to claim 24 wherein the CR compound is CR4, GJRll or 
CR19. 

26. The metib^od according to claim 25 wherein hematopoietic cell is bone marrow cell 
or peripheral blood sterd cell. 

27. The method according to claim 25 wherein the animal is human. 

28. The method according to claim 27 wherein the hmnan is suffering from or at risk of 
neutropenia, aplastic anemia or ^lasia. 

29. The method of claim 28 wherein neutropenia is chemotherapy or dmg induced 
neutropenia or neutropenia secondary to malignancy. 

30. The method according to claim 29 wherein the malignancy is G-CSF responsive 
malignancy. 

31. The mefliod according to claim 27 wherein the human is a donor of bone marrow 
cell or peripheral blood stem cell. 
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32. The method according to claim 27 wherein the Imman has received or is in need of 
bone marrow cell or peripheral blood stem cell transplant 

33. A method of treating a patient suffering from or at risk of neutropenia, aplastic 
anemia or aplasia comprising administering an effeative amount of a CR compound to the 
patient. 

34. The method according to claim 33 wherein the CR compound is CR4, CRll or 
CR19. 

35. The method according to claim 34 wherein neutropenia is chemother^y or drag 
induced neutropenia. 

36. The method according to claim 35 fiirth^ comprising the step of transplanting bone 
marrow cell or peripheral blood stem cell into the patient wherein CR4, CRll or CR19 is 
administered to the patient before or after the step of transplanting, 

37. The method according to claim 36 further comprising administering CR4, CRll or 
CR19 ex-vivo to bone marrow cell or peripheral blood stem cell prior to transplanting. 

38. The method according to claim 37 wherein bone marrow cell or peripheral blood 
stem cell is autologous. 

39. The method according to claim 34 wherein neutropenia is secondary to malignancy, 

40. The method according to claim 39 wherein the malignancy is G-CSF responsive 
malignancy. 

41. A method of promoting myelopoiesis of hematopoietic cell ex vivo comprising 
a dmini stering an effective amount of a CR compoimd to the h^iiatopoietic cell. 
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42. The method according to claim 41 wherein the CR compound is Q14, CRll or 
CR19. 

43. The method according to claim 42 wherein an amomit of about 20-50 jxM is 
administered for up to about 5 hours. 

44. The method according to claim 43 wherein the hematopoietic cell is bone marrow 
cell or peripheral blood stem cell of a donor. 

45. The method according to claim 44 wherein the hematopoietic cell is bone marrow 
cell or peripheral blood stem cell of a patient in need of autologous bone marrow^ or 
peripheral blood stem cell transplant. 

46. A method of treating a patient suffering fiom or at risk of neutropenia, aplastic 
anemina or aplasia comprising introducing hematopoietic cell to the patient wherein a CR 
compound has been administered to the cell ex-vivo in an amount effective to promote 
myelopoiesis. 

47. The method according to claim 46 wherein the CR compound is CR4, CRll or 
CR19. 

48. The method according to claim 47 wherein the hematopoietic cell is bone marrow 
cell or peripheral blood stem cell. 

49. The method according to claim 48 wherein the hematopoietic cell is autologous. 

50. A kit comprising a CR compound and instructions for use to promote myelopoiesis* 

51. A kit comprising a CR compound and instructions for use to treat neutropenia, 
aplastic anemia or aplasia. 
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52. The kit according to claim 50 wherein the CR compound is CR4, CRl 1 or CR19. 

53. The "kit according to claim 5 1 wherein the CR compound is CR4, CRl 1 or CR19. 

54. The kit according to claim 52 comprising instructions to promote myelopoiesis of 
hematopoietic cell ex-vivo. 

55. The kit according to claim 54 further comprising instructions to admioister 50 fxM of 
CR4, CRl 1 or CR19 to the hematopoietic cell for up to about 5 hours. 



SDOCiO: <WQ_09a30e9SA1 J.> 



wo 03/030895 PCT/CA02/01548 

1/12 



450 -r 
400 - 
350 - 




Figure 1 



octD: <«yo_03aaaegsAij_> 



wo H3/030K95 



2/12 



PCT/CA02/01548 



400- 

350 

300-1 



« 250 

JO 

c 
o 

o 200 
o 

o 

15o^ 



100 
50^ 
0 



lOuM 



1 

7.5uM 









St 


















i.;> f 


















•5 V- 











1 












t 






1 






f 







aBFUE 
■ CFU^EMM 
aCFU-C 



5.0uM 



2.5UM CONTROL 



Figure 2 



UXXSID: <WQ_03090B9SA1 J_> 



wo 03/030895 



3/12 



PCT/CA02/01548 



180 
160 H 
140 
120 

o 

1 100 
E 

55 ^ 
60 
40 
20 
0 



CONTROL 















ll 
























lOiiM 




20uM 



Figures 



OCID: <WQ_030aoe8SA1J^> 



wo 03/030895 PCT/CA02/01548 

4/12 





160-1 




140- 




120- 


c= 




JO 


100 - 


s 




E 


60 - 




60- 






40 - 




20- 




0- 



CONTROL lOuM 20uM 



Figure 4 



.03Q3089SA1J.> 



wo 03/030895 PCT/CA02/01548 

5/12 



iS 

J 

to 



140-1 










120- 










100- 


















80- 




■ " " " • ■■ 'Ji 




S 


60- 








40- 




m 

m 




feet?'- 


20- 








r % 


0- 












CONTROL 


50uM 



Figure 5 



ocio: <wo_03aaae9SAi_i_> 



wo 03/030895 PCT/CA02/01548 

6/12 



m 
E 

33 

CO 



140 
120 
100 

60-1 

60 

40 

20 A 



m 



CONTROL 50uM 
2.5hoiB5 



m 



CONTROL 50uM 
5 hours 



Figure 6 



yoaO: <WO_03030Be5AlJ_> 



wo 03/030895 



7/12 



PCT/CA02/01548 




BFl^E 



CFU-GEMM 



CFU-C 



■ CONTROL 
□ 25UMCR4 
D50UMCR4 



300 



250- 



200 

CO 

c 

"o 150 

•s 

100 H 



so 



D UNTREATED 
qCR4 TREATED 



Figure? 



OCIO: <WO_09090e9SA1J_> 



wo 03/030895 



PCT/CA02/01548 



8/12 



o 



X 



o 
o 



300 
250 
200 
150 
100 
50 
0 



NBM/CR19 




^ ^ ^ ^ 



■ BFU-E 
□ CFU-C 



Figure 8 



SOCIO. '^o_oaaso89iiAij_> 



wo 03/030895 PCT/CA02/01548 

9/12 





8-1 




7- 




6- 


10-6) 


5- 


WBC(x1 


4- 
3- 
2- 
1 - 
0- 









i 







DMSO 





k ■ 












His, 

a 






CR11 



Dday 14 aday 17 



Figure 9 



XXID: <WO__030aoe9SA1J_> 



wo 03/030895 



10/12 



PCT/CA02/01548 




OOCID: <WQ_O3030e9SA1J.> 



wo 03/030K95 PCT/CA02/01548 

11/12 



LTC-IC Assay 



1000 
I 800 

a 

O 600 




□ Control 1 
OControl 2 
SNBM 1/CR4 
■ NBM2/CR4 



Figure 11 



OCID: <WO_03090e95A1J_> 



wo 03/030895 



12/12 



PCT/CA02/01548 



CFU-GEMM Assay 




• "I ^^^^^^^^ 

BFU-E CFU-GEMM CFU-GM 



Figure 12 



OOCID: <WO_03030e9SAlJ_> 



INTERNATIONAL SEARCH REPORT 



Inb lonal ApplleaHen No 

PCT/CA 02/01548 



A. CLASSinCATION OF SUBJECT MATTER 

IPC 7 A61K31/277 A61P15/06 



According to Intemaltonai Patent Classification (IPC) orlo bolh national dassfflcation and IPC. 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification synDtjols) 

IPC 7 A61K 



[>ocumentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the Intemattonal search (name of data base and, where practical, search terms used) 

EPO-Internal 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* Citation of document, with Indication, where appropriate, of the relevant passages 



Relevant to dalm No. 



p.x 



wo 01 79158 A (GRUNBERGER THOMAS :DENIN 
PETER (CA); ROIFMAN CHAIM M (CA); ROUNOVA) 
25 October 2001 (2001-10-25) 
claims; examples 

US 5 206 258 A (FERRECCIO RINALDO ET AL) 
27 April 1993 (1993-04-27) 



column 4, 
claim 1 
col umn 1 , 



line 35-48 
line 21-50 



50-55 



1.2,4-6, 
10-12, 
14,15, 
24, 

26-29, 
32,33, 
46,48, 
50-55 



-/- 



HI 



Further documents are listed In the conUnuallon of box C 



□ 



Patent family members are listed In annex 



^ Spedal categories of dted docu ments : 

'A' document defining the general state of the art which Is not 
considered to be of particular relevance 

*E' earlier document but published on or alter the interr>allonal 
fiHngdate 

*L' document which may throw doubts on priority daim(s)or 
which is cited to establish the publication date of another 
dlation or other spedal reason (as specified) 

'O" document referring to an oral disdosure, use, exhibition or 
other means 

'P' document published prior to the international filing date but 
later than the priority date daimed 



*T* later document published after the intemationai filing date 
or priorSy date and not In conflict wHh the application but 
dted to understand the prindple or theoiy underlying the 
invention 

'X* document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
Involve an inventive step when the document is taken akme 

'Y* document of particular relevance; the daimed Invention 

cannot be considered to involve an Inventive step when the 
document is combined with one or more other such docu- 
ments, such oombinatlon being obvious to a person sKIHed 
in the art . 

*&* document member of the same patent famtlly 



Date of the adual completion of the international search 



10 January 2003 



Dale of mailing of the international search report 



17/01/2003 



I4ame and n^Ong address of the ISA 

European Patent Office. P.6. 5818 Palentlaan 2 
NL-2280HVRi)swQk 
Tei (431-70) 340-2040, Tx. 31 651 epo nl. 
Fax: (+31-70) 340-3016 



Authorized Officer 



Veronese, A 



Fbrni PCT/lSA/210 (Mocnd shoet) (JuV 1892) 



OCID: <WO_030a089SAlJ_> 



INTERNATIO. 1 SEARCH REPORT 



Int lo.Md AppOeaUon No 

PCT/CA 02/01548 



C^ConUnuailon) DOCUMENTS CONSIDERED TO BE RELEVANT 



Calegoiy 



Cdalion ol document, wilh indicalion.where appropriate, o( ttie relevant passages 



Relevant to claim No. 



WO 94 24095 A (ABBOTT LAB ;COGHLAN MICHAEL 
J (US): LULY JAY R (US); WIEDEMAN PAUL) 
27 October 1994 (1994-10-27) 



See "aplastic anemia" and "aplasia" 
page 3. line 33,34 

See compound having Registry Nunmber: 
167427-79-4 

EP 0 614 661 A (YISSUM RES DEV CO) 
14 September 1994 (1994-09-14) 
Compounds 12-15 
page 9; claims 

WO 95 26341 A (PHARMACIA SPA ;BUZZETTl 
FRANCO (IT); CRUGNOLA ANGELO (IT); LONGO 
A) 5 October 1995 (1995-10-05) 
claims; examples 

WO 95 24190 A (YISSUM RES DEV CO ;SUGEN 
INC (US)) 14 September 1995 (1995-09-14) 
claims; figures 

LOCASCIULLI A ET AL: "Treatment of 
aplastic anaemia with granulocyte-colony 
stimulating factor and risk of malignancy" 
LANCET. XX, XX, 
vol. 357, no, 9249, 

6 January 2001 (2001-01-06), pages 43-44, 
XP004264372 
ISSN: 0140-6736 
the whole document 

RASKIN R E: "MYELOPOIESIS AND 
MYELOPROLIFERATIVE DISORDERS" 
VETERINARY CLINICS OF NORTH AMERICA: SMALL 
ANIMAL PRACTICE, SAUNDERS, PHILADELPHIA, 

US, 

vol. 26, no. 5, September 1996 (1996-09), 
pages 1023-1042, XP001079964 
ISSN: 0195-5616 
the whole document 



1.2.4-6, 
10-12, 
14,15, 
24, 

26-29, 
32,33, 
46,48, 
50-55 



50-55 



50-55 



50-55 



1-55 



1-55 



Forni PCnVISA^tO (eonHnuallon « a euanit t t m o t ) (July 1892) 

oociD: <wo_aaaaae9SAi j_> 



i 



FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210 



Continuation of Box 1.2 



The general definition "CR compound" used In the claims of present 
application does not clearly define any chemical compound and is not 
known In the art to which the Invention pertains. A lack of clarity 
(and/or conciseness) within the meaning of Article 6 PCT arises to such 
an extent as to render a meaningful search of claims 
1,2.4-15,17-20,22-24,33,41,46,50-51 impossible. Consequently, the 
search has been carried out for those parts of the application which do 
appear to be clear (and/or concise), namely for the compounds indicated 
at page 4, lines 5-20 of the description and for other closely related 
styrylacrylonitril derivatives. 

The applicant's attention is drawn to the fact that claims, or parts of 
claims, relating to inventions in respect of which no international 
search report has been established need not be the subject of an 
international prel imi nary examination (Rule 66.1(e) PCT). The applicant 
is advised that the EPO policy when acting as an International 
Preliminary Examining Authority is normally not to carry out a 
preliminary examination on matter which has not been searched- This is 
the case Irrespective of whether or not the claims are amended following 
receipt of the search report or during any Chapter II procedure. 



yoaO: <WO_03030895A1 J_> 



internation: search report 



mat . application No. 
PCT/CA 02/01548 



Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 



This International Search Report has not been estabfished In respect of certain daims under Article 17{2)(a) for the following reasons: 

1. (2 CralmsNos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 

Although claims 1-49 are directed to a method of treatment of the 
human/animal body, the search has been carried out and based on the alleged 
effects of the compound/composition. 

2. 2] Claims Nos^ 

because they relate to parts of the International Application that do not comply with the prescribed requirements to such 
an extent that no meaningful International Search can be carried out. speclficaOy: 

see FURTHER INFORMATION sheet PCT/ISA/210 



3. I I Claims Nos.: 

because they are dependent clabns and are not drafted In accordance with the second and third sentences of Rule 6.4(a). 



Box 11 Observations where unity of Invention Is lacking (Continuation of item 2 of first sheet) 



This International Searching Authority found multiple Inventions In this international application, as follows: 



1. I As all required additional search fees were timely paid by the applicant, this International Search Report covers aB 
' — ' searchable claims. 



2. Q As all searchable claims could be searched without effort justifying an additional fee, this Authority did not Invite payment 
of any addltlorval fee. 



3. 1 As only some of the required additional search fees were timely paid by the applicant, this International Search Report 
' — » covers only those claims tor which fees were paid, specifically claims l^tos.: 



No required additional search fees were timely paid by the applicant Consequently, this Internationa] Search import Is 
restncted to the invention first mentioned In the daims; it is covered by claims Nos.; 



Remarlc on Protest 



I I Thfe additional search fees were accompanied by the appllcanrs protest 
[~[ No protest accompanied the payment of additional search fees. 



l=orm PCT/ISA/210 (continuation of first sheet (1)) <July 1998) 



OCID: <WO_030a0895A1J_> 



INTERN/ )NAL SEARCH REPORT 

Information on patent family membeis 



Int ional Application No 

PCT/CA 02/01548 



Patent document 




PubHcatlon 




Patent family 




Publication 


cited in search report 




date 




member(s) 




UCIU7 


i ir\ At 701 CO 

WO 01/91bo 


A 


25-10-2001 


Al 1 

AU 


4820101 A 


30-10r2001 






wU 


0179158 A2 


2b-10'"2001 






CD 

tr 






08-01-2003 


US DZOoZbo 


A 


27-04-1993 


AT 

AT 


lUDo/b 


T 
1 


15-06-1994 






Al 1 

AU 


oooo/b 


DO 


29-04-1993 






AM 
AU 


ouoouyu 


A 

A 


22-02-1991 






r* A 
CA 


on o/j 


A 1 

Al 


18-01-1991 






Dt 


^rnnnnTi "7 

oyooy/i/ 


Dl 


14-07-1994 






Dt 


O9009717 


TO 

T2 


29-09-1994 






DK 




t ^ 


04-07-1994 






1 m 

WO 


9101309 


Al 


07-02-1991 






EP 


0434807 


Al 


03-07-1991 






HU 


59310 


A2 


28-05-1992 






111 1 
HU 


208631 


B 


28-12-1993 






TC 
it 


902583 


Al 








IL 


95044 


A 


26-08-1994 






JP 


4501267 


T 


05-03-1992 






FT 


94713 


A 


20-03-1991 






ZA 


9005604 


A 


29-05-1991 



WO 


9424095 


A 


27-10-1994 


WO 


9424095 Al 


27-10-1994 


EP 


0614661 


A 


14-09-1994 


IL 


84937 


A 


21-02-1993 










EP 


0614661 


A2 


14-09-1994 










AT 


120955 


T 


15-04-1995 










AU 


632992 


B2 


21-01-1993 










AU 


2736088 


A 


29-06-1989 










CA 


1334826 


Al 


21-03-1995 










DE 


3853577 


Dl 


18-05-1995 










DE 


3853577 


T2 


31-08-1995 










EP 


0322738 


A2 


05-07-1989 










ES 


2073398 


T3 


16-08-1995 










JP 


10279477 


A 


20-10-1998 










JP 


2138238 


A 


28-05-1990 










JP 


2806954 


82 


30r-09-1998 










NZ 


227436 


A 


28-10-1992 










NZ 


240790 


A 


28-10-1992 










US 


5217999 


A 


08-06-1993 


WO 


9526341 


A 


05-10-1995 


AT 


224371 


T 


15-10-2002 










AU 


685599 


82 


22-01-1998 










AU 


1849895 


A 


17-10-1995 










CN 


1125942 


A 


03-07-1996 










DE 


69528229 


Dl 


24-10-2002 










WO 


9526341 


Al 


05-10-1995 










EP 


0700388 


Al 


13-03-1996 










FI 


955661 


A 


19-01-1996 










HU 


73811 


A2 


30-09-1996 










JP 


8511562 


T 


03-12-1996 










NO 


954692 


A 


20-11-1995 










NZ 


281630 


A 


26-02-1998 










PL 


311745 


Al 


18-03-1996 










US 


5652250 


A 


29-07-1997 










ZA 


9502423 


A 


19-12-1995 



WO 9524190 A 14-09-1995 AU 2096895 A 25-09-1995 

WO 9524190 A2 14-09-1995 



Foon PCT/ISA/210 (patent loniV amaiO (Ju^ 1692) 



xcxcK <wo_03a3ae6SAij_> 



INTERNATIC SEARCH REPORT 

Information on patent family members 



Patent document 
cited in search report 



PuUteatlon 



WO 9524190 



Inti lonal Application No 

PCT/CA 02/01548 



Patent family 
member(s) 



Publication 
date 



US 5789427 A 

US 5773476 A 

US 2002068687 Al 



04-08-1998 
30-06-1998 
06-06-2002 



. Fonn POT/lSA/aio (patent family amex) (JuV 1892) 



<WO_03090e95A1J_> 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACKBORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



U FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 



1^ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFER£NCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 





